The Wechsler Intelligence Scale for Children-Revised (WISC-R) and Standard Raven Progressive Matrices (SPM) Test were evaluated in the context of an intervention/program evaluation study and in terms of a proportionate representation model of test bias. A total of 26,300 boys and girls from 8 different ethnic backgrounds were evaluated over a 9-year period. An intervention based on monitoring of and feedback to referral sources proved effective in improving proportionate representation in the referral process. Moreover, the WISC-R and SPM showed approximately equal predictive validity and no evidence of differential validity. Significant differences were found as a function of ethnic background between those referred and those certified as gifted, as well as between those referred and those who scored in the 98th percentile on either test. Implications for traditional tests are discussed.
The Wechsler Intelligence Scale for Children-Revised (WISC-R) and Standard Raven Progressive Matrices (SPM) Test were evaluated in the context of an intervention/program evaluation study and in terms of a proportionate representation model of test bias. A total of 26,300 boys and girls from 8 different ethnic backgrounds were evaluated over a 9-year period. An intervention based on monitoring of and feedback to referral sources proved effective in improving proportionate representation in the referral process. Moreover, the WISC-R and SPM showed approximately equal predictive validity and no evidence of differential validity. Significant differences were found as a function of ethnic background between those referred and those certified as gifted, as well as between those referred and those who scored in the 98th percentile on either test. Implications for traditional tests are discussed.
The controversy over the use of psychological tests for selection purposes and clinical decision making has been repeatedly noted (Lewandowski & Saccuzzo, 1976) and rages on unabatedly (see Kaplan & Saccuzzo, 1993, Ch. 20 and 21) . From a legal standpoint, case law mandates the elimination of test bias (Diana v. State Board of Education, 1970; Hobson v. Hansen, 1967; Guadalupe v. Tempe Elementary School District, 1978; Larry P. v. Riles, 1979) , whereas federal legislation requires that fairness be maintained (Education of All Handicapped Children Act of 1975; Title VII of the Civil Rights Act of 1964; Rehabilitation Act of 1973; Americans With Disabilities Act of 1990).
A major problem is that there is no single clear definition of test bias (Barrett & Depinet, 1991; Dunnette & Borman, 1979; Reschly & Sabers, 1979; Thorndike, 1971) . According to Hunter and Schmidt (1976) , three ethical positions underlie the debate over test bias: unqualified individualism, the use of quotas, and qualified individualism. The doctrine of unqualified individualism simply states that tests should be used to select the most qualified person regardless of gender or ethnic considerations. On the other extreme, the use of quotas would require a test to select a specific percentage of individuals as a function of gender and ethnic background in order to be con-sidered unbiased. Qualified individualism, the compromise between these extremes, states that although the best qualified persons should be selected, information about gender and ethnic background should be considered in the selection process.
These various positions are represented by at least four psychological definitions or models of bias: regression, constant ratio, regression plus point adjustment, and proportionate representation. The regression model (Cleary, 1968) maintains that separate regression lines should be used for different groups, and those with the highest predicted criterion scores should be selected. In the constant-ratio model (Thorndike, 1971) , points equal to roughly half of the average difference between the genders or various ethnic groups are added to the test scores of the lower scoring group. A single regression line is then used for all groups, and those with the highest predicted scores are selected. Cole (1973) and Darlington (1971 Darlington ( ,1978 describe what can be called a regression plus adjustment model. In this Cole/ Darlington model, separate regression equations are used for each group, as in Cleary's (1968) regression model, but points are added to the low-scoring groups as in Thorndike' s constantratio model. Finally, in the proportionate representation model of test bias, a test is considered fair only if individuals from different genders and ethnic backgrounds are selected in proportion to the population of the community from which they are selected.
Although psychologists may argue the relative merits of the various models, recent case law and federal legislation are beginning to impose legal definitions of bias. In Watson v. Fort Worth Bank and Trust (1988) , for example, the Supreme Court held that statistical selection ratios are sufficient evidence of adverse impact (a selection rate of any gender, race, or ethnic group that is less than four-fifths that of the rate for the group with the highest rate). Thus, the Court upheld a variation of the proportionate representation model. Moreover, the 1991 Civil Rights Act, Section 9, specifically prohibits any discriminatory use of test scores.
In concert with legal mandates, psychologists have an ethical and professional responsibility to evaluate how tests are used in the decision-making process. In this study, we examine one such use: the use of intelligence test scores in the selection of individuals for giftedness. The study spans a 9-year period in a large, diverse school district in which two tests, the Wechsler Intelligence Scale for Children-Revised (WISC-R; Wechsler, 1974) and the Standard Raven Progressive Matrices (SPM; Raven, 1938) test, were administered on a wide-scale basis to thousands of male and female children from eight major ethniccultural backgrounds. It is important to note that the school system itself did not use test scores as the sole determinant of qualification for the gifted program. In the present study, we provide information about an intervention and program evaluation involving the large-scale use of tests. This intervention led to a modification in the referral that resulted in significant increases in the number of traditionally underrepresented children referred for a gifted program. In addition, the dependent measure was changed from the WISC-R to the SPM. Finally, we examined each of the two tests in terms of a proportionate representation model of test bias.
During the initial phase of the study, archival data taken between 1984 and 1990 were analyzed and presented to school officials. These data, in which the WISC-R had been the primary tool to determine IQ and qualification for the gifted program, revealed that children were neither referred nor selected in proportion to their numbers in the district as a whole. Our feedback of these results to the district led them to provide training to teachers and other referral sources to help them identify and refer potentially qualified students from underrepresented groups, such as Latino/Hispanics and African Americans (Saccuzzo, Johnson, & Guertin, 1994) . In addition, the district shifted from the use of the WISC-R to the SPM in the hope of finding a measure of IQ that would lead to proportionate representation in the selection process.
The SPM consists of 60 matrix problems, which are separated into five sets of 12 designs each. Within each set of 12, the problems become increasingly difficult, and each of the five sets is progressively more difficult. Each individual design has a missing piece. The participant's task is to select the correct piece to complete the design from among six to eight alternatives. Correct responses are based on various organizing principles, such as increasing size, reduced or increased complexity, and number of elements.
Because SPM stimuli (and other Raven Progressive Matrices problems, such as the Advanced Raven Progressive Matrices) are visually presented, it is easy to mistake the test as one of visual perception or spatial reasoning. It is neither. As CherkesJulkowski, Stolzenberg, and Segal (1990) have noted, "The Raven is as close to a study of pure thinking processes in the absence of the influence of specific content acquisition as is available" (p. 7). As Snow and colleagues have shown using radex and hierarchical models, the SPM is among the best available measures of general intelligence and complex reasoning (Marshalek, Lohman, & Snow, 1983; Snow, Kyllonen, & Marshalek, 1984) . As a measure of general intelligence, the SPM correlates highly with verbal measures of ability, even though the stimuli themselves are completely nonverbal (Carpenter, Just, & Shell, 1990) . In fact, positron emission tomography (PET) scans, which produce computer-generated images of the brain, have shown that the entire brain is involved in solving SPM problems, with the three most used areas being the right cerebral hemisphere, the left temporal lobes, and the left frontal lobes (Haier et al., 1988) . The left temporal lobe involvement is most likely due to the use of verbal codes in solving SPM problems.
Because its stimuli are nonverbal, the SPM can be administered fairly to individuals who speak a language other than English. Because stimuli are visually presented, rather than spoken, they are not transitory. Thus, the stimulus remains in front of the individual, which reduces the role of memory and even attentional factors in performance (Cherkes-Julkowski et al., 1990) . Solving SPM problems does not depend heavily, as do all language-based tests, on acquired knowledge, specific cultural experiences, or reading ability. As Carpenter et al. (1990) have noted, "The Raven measures the ability to reason and solve problems involving new information, without relying extensively on an explicit base of declarative knowledge derived either from schooling or previous experience." In sum, the Raven Progressive Matrices Tests, such as the SPM, measure general intelligence and correlate with measures of linguistic ability. These tests use nonverbal stimuli and do not require a specific knowledge base.
Previous investigations have found that the SPM has not only been effective in identifying traditionally underrepresented children for gifted programs but also correlates with their success in school (Baska, 1986) . In one study, Powers, Barkan, and Jones (1986) found no significant differences between Hispanic and Anglo-American children's mean scores, score variability, and test reliability for the SPM. Other studies have supported the validity of the SPM for Hispanic and Navajo students (Sidles & MacAvoy, 1987) . In these studies, the SPM was found to be predictive of success in a program for gifted students.
As Raven (1989) has noted, the Raven Progressive Matrices Tests have been used in over 2,400 published psychological studies (Court, 1988; J. H. Court, personal communication, March 30, 1994; Court & Raven, 1977 & 1982 , making the SPM and related forms among the most researched psychological tests. Until recently, however, the SPM has not been used widely in applied clinical and educational settings. A major problem had been the lack of adequate U.S. norms (Kaplan & Saccuzzo, 1989 , 1993 ). An extensive and relatively current set of norms, which include U.S. as well as worldwide norms, is now available (Raven et al., 1986) . More than 30,000 students ages 5 to 18 were chosen to be representative of school districts across the United States in approximately 30 norming studies. Ethnicity and socioeconomic factors made independent contributions to the variance. Ethnic differences, which were attributed to differences in birth weight, infant mortality, and the incidence of serious childhood illness, showed a decline compared with earlier reports (Burciaga, 1973; Hoffman, 1983; Jensen, 1980) . There were, however, no major Hispanic-White differences in the Ontario-Montclair school district of California. Moreover, the SPM was found to have equal predictive validity within each group (Hoffman, 1983 (Hoffman, , 1986 . so r 2 w w [J 1984 -1990 • 1990 -1993 ETHNICITY Figure 1 . Average district enrollment ratio by ethnic background for the 1984-1990 and 1991-1993 periods. It should be noted that although ethnic differences may be declining, there remain differences in the mean scores as a function of ethnicity as well as socioeconomic background. Nevertheless, given reported equal predictive validities across ethnic groups, the question remains as to whether the SPM can be used to achieve proportionate representation for selection purposes.
Method

Participants
The participants were 16,985 children who were referred and evaluated for the gifted program at San Diego City schools between the fall of 1991 and the spring of 1993. Students were classified into one of eight ethnic backgrounds as follows: 3,864 Latino-Hispanic, 6,286 White, 2,389 African-American, 483 Asian, 75 Native American, 104 Pacific Islander, 1,419 Filipino, and 958 Indochinese. There were 1,407 classified as "other." Of the 16,985 participants, 51.5% (8,740) were girls, 48.5% (8,245) were boys. These children ranged in age from 5 years, 10 months to 18 years, 2 months, with a mean age of 9 years, 10 months (SD = 2 years, 5 months). The majority were tested in the second (7,067) and fifth (3,366) grades. Of the remaining, 22 were tested in the first grade, 1,376 in the third, 774 in the fourth, 720 in the sixth, 1,866 in the seventh, 236 in the eighth, and 82 in the ninth, with grade data missing on the remaining.
The data files of all children evaluated for giftedness in the same school system between 1984 and 1990 also were examined. During this time period, the school system had used the WISC-R as the primary tool for identifying giftedness. A total of 9,315 students had been given the WISC-R during this time period. Of these, 505 were Latino-Hispanic, 7,100 White, 601 African American, 283 Asian, 24 Native American, 13 Pacific Islander, 380 Filipino, 132 Indochinese, and the remaining classified "other." Gender distribution was virtually identical, with 4,517 girls and 4,521 boys, and gender data missing for the remaining participants. Participants ranged in age from 5 years, 0 months to 17 years, 2 months, with a mean of 8 years, 11 months (SD = 1 year, 10 months). In terms of grade, 181 were tested in the first grade, 3,354 in the second, 2,031 in the third, 1,026 in the fourth, 761 in the fifth, 830 in the sixth, 363 in the seventh, 240 in the eighth, and 170 in the ninth, with grade data missing for the remaining participants.
A major point of comparison was based on actual enrollment figures by ethnic background during the course of the study. The average enrollment breakdown in the district as a whole by ethnic background between 1984 and 1990 and between 1991 and 1993 , respectively, was as follows: 21.8 and 27.2% Latino-Hispanic, 44.4 and 37.2% White, 16.2 and 16.2% African American, 2.3 and 2.3% Asian, 0.4 and 0.6% 2.00 r 0.00 1984-1990 1991-1993 ETHNICITY Figure 2 . Proportion of children referred for giftedness testing compared to the average district population for each of two time periods (1984-1990 and 1991 -1993) as a function of ethnic background. Native American, 0.6 and 0.7% Pacific Islander, 7.8 and 8.0% Filipino, and 7.4 and 7.7% Indochinese (see Figure 1) . The proportion of students in each ethnic background referred or certified was compared with the actual proportion in the district as a whole. In addition, all groups were evaluated in terms of the proportion who actually scored two standard deviations above the mean (i.e., 98th percentile) on either the WISC-R or the SPM as a function of gender and each of the eight ethnic groups.
Procedure
Children were given either a WISC-R (entire 1984-1990 sample) or an SPM Test (entire 1991-1993 sample) by a district school psychologist. The WISC-Rs were individually administered; the SPM was group administered. As a part of the evaluation process, the school psychologists conducted a case study analysis of each child to evaluate for the presence of risk factors and level of achievement. Achievement was evaluated in terms of standard scores on the California Test of ftasic Skills (CTBS; McGraw-Hill, 1981) or the Abbreviated Stanford Achievement Test (ASAT; Psychological Corporation, 1988) . Six risk factors were considered: cultural, language, economic, emotional, environmental, and health. During the 1991-1993 period, cultural and language risk were combined into a single category because of the high correlation between these two variables. Risk was determined by a self-report questionnaire sent to parents and a risk questionnaire form completed by teachers. These were then evaluated by a school psychologist as part of a case analysis previously described by Saccuzzo, Johnson, and Russell (1992) as follows:
Cultural risk included cultural values and beliefs that differ from those of the dominant culture or limited experience in the dominant culture. Economic risk included parental unemployment or household income low enough that the child qualified for the free lunch program. Emotional risk encompassed such factors as death of a parent, child abuse, major psychiatric illness in the home, or extended absence of a parent because of military service. Environmental risk included transiency (three or more changes in schools) and excessive absences from school because of home responsibilities such as child care duties or working to help support the family. Health factors included vision, speech, and hearing deficits that required designated instructional service, motor problems that required adaptive physical education, or diseases that caused absences or hampered school progress, such as asthma. Language risk included speaking English as a second language and lack of fluency in English.
Regardless of gender, ethnic background, or risk, children were certi-fied as gifted if they obtained a Full Scale IQ of 130 on the WISC-R or an IQ equivalent of 130 on the SPM (i.e., achieved a score in at least the 98th percentile) based on the Smoothed U.S. Norms reported by Raven et al. (1986) . In addition, children who had two or more of the risk factors were certified as gifted if they had a Full Scale WISC-R IQ of 120 or SPM IQ equivalent of 120. Finally, children who obtained a WISC-R or SPM score of three standard deviations above the mean were placed in a special "Seminar" program.
Results
Figure 2 illustrates the referral patterns during each of the two periods of the study. The figure shows the proportion of children in each of the eight ethnic backgrounds who were referred for giftedness testing (by teachers, parents, or through central nomination on the basis of high standardized achievement test scores) divided by the average proportion for that ethnic group in the district population for each of the two time periods. For example for the Latino group, the 1984-1990 bar graph is based on the average proportion of children referred for giftedness testing who were Latino divided by the average proportion of Latino children in the district during the 1984-1990 period. The corresponding bar graph for the 1991-1993 period is based on the average proportion of those referred for giftedness testing who were Latinos divided by the average proportion of those in the district during the 1991-1993 period who were Latino. A 1.00 proportion, of course, represents perfect proportionate representation; the closer to 1.00, the better in terms of proportionate representation.
Inspection of Figure 2 reveals a marked bias in the referral process during the 1984-1990 period. Only about 0.25 or less of the Latinos, Pacific Islanders, and Indochinese were referred compared with their numbers in the district during the 1984-1990 period. By contrast, the proportion of Whites tested was 1.75, or about 75% over the expected.
Further inspection of Figure 2 shows the effectiveness of the intervention (i.e., monitoring, feedback, and training) that was used to help teachers (the primary referral source) identify potentially gifted and underrepresented children. There was a marked increase in the proportion of Latinos, African Americans, Pacific Islanders, and Indochinese represented in the referral process.
To evaluate the referral patterns, chi-square analyses were conducted comparing the number of children actually referred in each ethnic background (observed frequencies) with the number expected on the basis of the proportion of children represented in each ethnic background during the respective time periods. Table 1 presents a summary of these analyses. Minor discrepancies in Table 1 and in other tables in the number of cases are due to missing or incomplete data on a particular participant.
Inspection of Table 1 reveals that there were significant discrepancies from proportionate representation in the referral process during both time periods. During the 1991-1993 period, however, the discrepancies were far smaller. Figure 3 illustrates the proportion of children in each ethnic group certified as gifted compared with the district proportion during the respective time periods. For each ethnic background, the proportion certified was divided by the proportion of that ethnic group in the district. This figure shows that there was a dramatic increase toward proportionate representation of children certified as gifted during the 1991-1993 period. The proportion of Latinos certified more than doubled, whereas that for three groups, Native Americans, Pacific Islanders, and Indochinese, went from substantial underrepresentation compared with their actual numbers in the district to a near-perfect proportionate representation. In fact, there was movement toward proportionate representation for all groups except the Asians, who were even more overselected during the 1991 -1993 period.
Results pertaining to certification for giftedness can be further viewed from the context of referral patterns and biases. Figure 4 shows the proportion of children certified as gifted in each ethnic group compared with the proportion actually referred during each time period. Inspection of this figure reveals that although groups such as Latinos, African-Americans, Native Americans, Pacific Islanders, and Indochinese were grossly underrepresented in the referral process during the 1984-1990 period, of those who were referred, a proportionate number was found to be gifted. Thus, the referral sources were remarkably accurate in identifying children who would ultimately score in the upper ranges of IQ on the WISC-R. Further inspection of Figure 4 , in comparison with Figure 3 , shows that although increasing the proportion of referred underrepresented children did lead to greater proportionate representation in the certification process, fewer of the referred children from the underrepresented groups ultimately qualified as gifted. (1984-1990 and 1991 -1993) as a function of ethnic background. Table 2 provides statistically relevant support for the data presented in Figures 3 and 4 and the statements made pertaining to these figures. The table compares the number of children actually certified as gifted (observed) with the corresponding proportionate number in the district population and then to the proportionate number in the referred population (to adjust for differences in total «) during the time period under study. This table shows that when more children were evaluated with the SPM in the underrepresented groups, there was increased but not perfect proportionate representation. Considering only the referred population, however, there were few discrepancies from proportionate representation during the 1984-1990 period. Thus, there was a highly selective but relatively accurate referral process during the 1984-1990 period, and of those children referred, all except African Americans were selected in proportion to expectation. When more were referred (during the 1991-1993 period) more were found to be gifted, but proportionally fewer were selected. Table 3 provides further statistical support for the data provided in Figures 3 and 4 , and Table 2 , and the statements made pertaining to them. Table 3 shows the means and standard deviations of the SPM and WISC-R IQ data for each of the respective time periods. As Table 3 shows, there were clearcut differences among the mean IQs for the ethnic backgrounds. Analysis of variance (ANOVA) reveals that these differences were statistically significant.
For the SPM, there was a significant effect when z scores were evaluated for the eight levels of ethnic background, F(l, 5518) = 60.58, p < .001. Scheffe post hoc multiple-comparison tests revealed that the scores of the Whites and Asians were significantly (p < .05) higher than those of all of the other groups except Native Americans and that the scores of Filipinos were significantly (p < .05) higher than those of Latinos. The ANOVA for Full Scale IQ was also significant, F(7, 6686) = 42.38, p < .001. The Scheffe test revealed that Whites' and Asians' scores were significantly (p < .05) higher than those of African Americans, Indochinese, Filipinos, and Latinos and that Latinos' scores were significantly (p < .05) higher than those of the Indochinese. As Table 3 also shows, there were declines in IQ scores across the two time periods for all ethnic groups. This decline reflects the larger number and percentage of students tested in the 1991-1993 period in the effort to achieve proportionate representation in the referral process.
To examine possible ethnic differences on the SPM and HO WISC-R CERTIFIED (1984) (1985) (1986) (1987) (1988) (1989) (1990) SPM CERTIFIED (1991) (1992) (1993) ETHNICITY Figure 4 . Proportion of children certified as gifted compared to the proportion actually referred for each of two time periods (1984-1990 and 1991 -1993) as a function of ethnic background. WISC-R = Wechsler Intelligence Scale for Children-Revised; SPM = Standard Raven Progressive Matrices.
WISC-R independently of risk factors, we used the following system. First, we considered only those children who scored in the 98th percentile or better on the SPM or WISC-R as the observed frequencies. Next, we determined the number of children in the school district and in the referred population in each ethnic background that would represent 2% of that group for each of the two time periods (i.e., the actual proportionate number). For example, given the total number of Latino-Hispanics in the district, 902.5 would be expected to be in the top 2% in the district for the 1991-1993 time period. A total of 822.9 would be expected to be in the top 2% on the basis of the total referred population. The actual proportionate number of children in the top 2% for each ethnic background in the district or referred population was used as the expected, whereas the number of children in each background who actually scored in the upper 2% (i.e., 98th percentile or better) was used as the observed in a series of chi-square analyses. Table 4 summarizes these analyses. Most of the discrepancies were significant, especially for the district population. Thus, for a completely purified sample, neither the SPM nor the WISC-R came close to proportionate representation at the 98th percentile for the different ethnic backgrounds.
To investigate the possibility of gender differences in SPM and WISC-R performance, the number of boys and girls who actually scored in the 98th percentile and above on each test in each ethnic group was compared with the expectation that there would be equal numbers of boys and girls. As can be seen in Table 5 , there were no significant differences in performance for boys and girls of any ethnic background on the SPM. For the WISC-R, by contrast, significantly more White boys (2,630) than girls (2,274) achieved an IQ score in the top 2% (Table 5) . Moreover, the trend was in favor of boys on the WISC-R for every ethnic group except Pacific Islanders.
To examine performance of individuals at the highest level of ability (i.e., 3 standard deviations above the mean), it was necessary to generate local norms for the SPM, because the norms provided in the manual only go up to the 99th percentile. In constructing local norms for the 99.1 through 99.9 percentile, we used the following procedure. On the basis of the table of smoothed North American norms provided by Raven et al. (1986) , we selected all those children in our sample who had obtained a raw score in the 99th percentile for each age range in the table. We then examined the frequency distribution of raw scores for each age range and attempted to break the scores down into 10 groups occurring with equal frequency, representing the 99.0 through 99.9 percentile. In the analyses that followed, the local norms (Guertin, Johnson, Saccuzzo, & Lopez, 1992) were used to identify students who scored three standard deviations above the mean (i.e., Table 3 IQ Scores by Ethnic Background WISC-R (1984 WISC-R ( -1990 SPM" (1991) (1992) (1993) above the 99.87 percentile). A comparison of the proportion of students from the entire 1991-1993 sample, by ethnic background, who obtained scores at the 99.9 percentile on the local SPM norms versus the proportion, by ethnic background, who obtained WISC-R Full Scale IQs of 145 or above during the 1984-1990 time period revealed significant diiferences in the proportionate representation of children selected for the schools' very gifted "Seminar" program for all ethnic backgrounds except for the Whites, who represent about 35% of the district. During the 1984-1990 period, Whites represented more than 80% of the children selected for the "Seminar" program. During the 1991-1993 period, by contrast, Whites represented less than 60%.' It is important to emphasize that it is not possible to determine the extent to which this improved proportional representation is a function of any one component (i.e., the use of the SPM).
As with the children who scored two standard deviations above the mean, there was not proportionate representation for children who scored three standard deviations above the mean for either test. A total of 508 children in our sample scored in the 99.9th percentile on the SPM, as determined by local norms. We compared the number who actually scored at that level with the number expected on the basis of district proportion for each ethnic group. Results indicated that Latino-Hispanics and African Americans were significantly (p < .001) un- derrepresented, whereas Whites and Asians were significantly overrepresented (p < .001; see Footnote 1). Figure 5 illustrates the gender composition for children who scored either at or above the 99.9 percentile on the SPM or had a Full Scale WISC-R IQ of 145 or greater. As Figure 5 shows, the substantial gender imbalance in favor of boys with the WISC-R was essentially eliminated with the SPM.
Predictive validity coefficients were determined for the SPM and WISC-R in a series of correlational analyses between the intelligence and achievement tests used by the school district. Each child received a test of intelligence and an achievement test during the same school year. Table 6 demonstrates correlations between performance on the SPM, as expressed in z scores, and on the subtests of the CTBS for 1,707 children, as well as correlations between CTBS and WISC-R for another 1,925. As can be seen, the effect sizes were very similar for both tests, especially when the SPM score was compared with the WISC-R Full Scale IQ. Thus, both have approximately equal predictive validity for achievement test data. It should be noted that given the restricted range of IQ scores, these correlations are somewhat lower than might be expected from a more general sample.
Correlations between the SPM and the ASAT for 10,023 children of six ethnic backgrounds are summarized in Table 7 . Correlation coefficients ranged from .22 to .31, median r = .25. Inspection of these correlations reveals almost no differences in the predictive validity across ethnic backgrounds (i.e., there was no differential validity as a function of ethnic background). These findings are in accord with Sattler's (1988) studies (Chapter 19, p. 567) , which showed little difference in the median validity coefficients between intelligence tests and achievement for Anglo-American, African-American, and Hispanic-American children.
Discussion
The combined results showed that although it was possible to approach proportionate representation in the referral process, it was not possible to achieve such representation in the selection process for either the WISC-R (during the 1984-1990 time period) or the SPM (1991-1993 time period). Although there was movement toward increased representation during the 1991 -1993 period, it was not possible to tease out the extent to which the improved representation was a function of the SPM (compared with the WISC-R). The observed increases could have been due to the change of tests but also may have been a function of a changed referral process, a larger and more diverse sample, and possibly other factors that were not measured but occurred over the course of time. Future research that directly compares these two tests on the same sample (in a counterbalanced design) can determine the specific effects of the test change. Nevertheless, regardless of which test was used, significant group mean differences were observed for the different ethnic backgrounds.
The results did indicate that the SPM and the WISC-R have comparable validities for predicting academic achievement as measured by standardized tests. Moreover, consistent with previous reports (Saltier, 1988) , there was no evidence of differential validity as a function of ethnic background. More important, however, when test bias was examined in terms of a model of proportionate representation, as may be mandated by case law and federal legislation, neither test fared well. Use of the SPM did lead to proportionate representation during the 1991 -1993 period for Native Americans, Pacific Islanders, and Indochinese, all of whom had been substantially underrepresented during the 1984-1990 period. It must be noted, however, that many more of these underrepresented children had been referred for testing during the 1991 -1993 period when the SPM was used. Compared with the referred sample, the WISC-R proved quite accurate.
The success of the SPM with Indochinese during the 1991-1993 time period is of interest in terms of evaluating non-English-speaking children. In the past the district had difficulties evaluating giftedness in Indochinese children who spoke little or no English. Because use of the SPM enabled evaluation of ability independently of language, it was possible to assess these children with the least bias heretofore achieved in terms of the proportionate-representation model. With the SPM, IndoChinese were selected almost exactly in proportion to their numbers in the district as a whole.
The SPM's ability to predict achievement, including language achievement, probably is due to its high correlation with Spearman's (1904 Spearman's ( , 1927a Spearman's ( , 1927b )# factor (see Carpenter etal., 1990; Marshalek et al., 1983; Snow et al., 1984) . Because tests of language achievement are highly correlated with g, ^-saturated tests such as the SPM share common variance with them. Thus, the SPM can have clear advantages for measuring abilities for individuals who speak a language other than English or are from a different culture (Court, 1991) . Moreover, because it does not depend on an explicit knowledge base, as does the WISC-R and other verbally weighted standardized tests, the SPM appears to be better suited to traditionally underrepresented children.
Previous studies that have examined both the WISC-R and the SPM (e.g., James, 1984; Kier, 1949; Meeker, 1973; Pearce, 1983; Tulkin & Newbrough, 1968) have been primarily concerned with the correlation between the two measures. Such studies have reported correlations in the .70s and have been generally supportive of the SPM as a viable alternative to the WISC-R. Our findings, although not directly comparing the two tests, suggest that neither met the rigors of a proportionaterepresentation model of test bias.
One of the reasons tests like the WISC-R and SPM continue to be used is that they are reliable and objective, and predict meaningful criterion variables. To date, no other approach matches standardized tests in terms of reliability, objectivity, and predictive validity. The question remains, however: Can traditional tests meet the rigors of a proportionate-representation model of test bias while providing adequate predictive validity without differential validity? We believe that there remain potentially promising options. One such option, suggested by Raven (1989) , is the use of local ethnic norms for selection purposes. A second, suggested by Carlson (1989) and colleagues (Carlson & Dillon, 1978; Carlson & Wiedl, 1978) , is to use traditional tests in creative ways. For example, using a dynamic testing approach with the SPM in which good testtaking strategies were incorporated into the test administration, Carlson and Wiedl (1979) were able to eliminate HispanicWhite and Black-White differences in IQ. Before we abandon what remains the most objective, reliable, and valid approach to selection, it behooves us to determine whether innovative uses of traditional psychometric tests can withstand the mandates for proportionate representation without sacrificing validity.
